The data
The data used in this study are taken mainly from the 1996, 2006, and 2010 rounds of the NLSY79. 5 The survey, which is sponsored by the Bureau of Labor Statistics and was initiated in 1979, provides a nationally representative panel of data for the cohort of individuals who were 14 to 22 years of age in that year. For those rounds of the survey that are of interest here, there are no oversamples of poor Whites and those in the military; however, in addition to the core cohort, there are oversamples of Blacks and Hispanics. Each of these cohorts is retained and sampling weights are used to adjust the summary statistics throughout the article. The analysis excludes those individuals who were self-employed or who worked without pay. Indeed, the focus is on those individuals who have worked in the previous calendar year and who were working at least 30 hours a week at the time of the interview. The sample used to analyze the wage increases resulting from promotions is further restricted to those who have worked more than 35 hours a week. This restriction is imposed to exclude wage increases caused by transitions between part-time and full-time jobs. Moreover, the wage analysis includes only individuals who have not changed employers since the date of last interview. This filter is applied to avoid the inclusion of those displaced workers who, upon reemployment, are both underemployed in the new job (and receive lower wages than the wages reported on the date of last interview) and overqualified for it (and more likely to be promoted). In short, the analysis seeks to eliminate promotions associated with wage decreases.
The NLSY79 has a number of advantages over other surveys. One is that it allows obtaining an individual's actual labor market experience from the number of weeks worked since the last interview. Because women may work more discontinuously than men, capturing that experience corrects for the potential measurement error in the standard indicator based on age and education. Another advantage of the survey is that it contains detailed information on promotions. The survey questions related to promotions always concern in-house promotions, namely, those with the current employer.
Specifically, the survey asks respondents (who are not self-employed) for information on up to five jobs, as follows: "Since [date from which information about employer will be collected (start date or date of last interview if last interview employer) (jobs [1] [2] [3] [4] [5] ], have you experienced a promotion, a demotion, or any other type of position change?" If multiple
promotions are recorded, subsequent questions regarding the nature of the promotion are asked for the most recent promotion in any given job. In this study, only the workers who have experienced a promotion with their current employers (that is, employers for job 1 in NLSY79, in any round) are counted as promoted. The appendix illustrates that promotions of this type constitute the vast majority of cases. 6 Although labor market activity has been surveyed in great detail in the NLSY79 from the outset, occupation codes have not been recorded consistently across different waves of the survey. Between 1979 and 2000, occupations were coded on the basis of 1970 census occupation codes. Since 2002, however, occupations have been identified with the use of an updated classification system that captures new and emerging occupations. 7 In the present analysis, occupation codes were mapped in order to enable comparisons of 1996 occupations with occupations in the 2006 and 2010 rounds of the survey (as well as those in all rounds for some of the analyses). Specifically, crosswalks provided in the literature were used to match all NLSY79 occupation codes to the 1990 census occupation codes.
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The characteristics of promotions
In 1996, when NLSY79 respondents were between 31 and 39 years of age, their careers were most likely to be taking off.
In 2006, these same respondents, now ages 41 to 49, were at the peak of their careers. See footnotes at end of table.
Notes: (1) Data are shown only for workers who have not changed employers since the date of last interview. (2) Respondents could choose all applicable categories.
Note: |t|-statistics are generated with the use of the svy and lincom commands in STATA 11.2 with sampling weights. Source: NLSY79 and authors' calculations.
Turning to results, Compared with promotions in 1996, a higher percentage of promotions in later years came with increased job responsibilities. For workers reporting a change in position but no promotion, job responsibilities also increased, although at a rate that was roughly half that of promoted workers. For their part, wages increased as a result of promotions, but not in all cases. In 1996, three-quarters or more of promoted workers experienced real-wage increases as a result of promotions.
By 2006, this ratio had declined by 15 percentage points for women and by 6 percentage points for men. The share of workers receiving increases in real wages actually rose modestly in 2010.
Starting in 1996, survey respondents have been asked about the reason(s) for their promotion. The NLSY79 identifies seven such reasons: "reorganization of the company," "change in ownership," "company growth," "others are laid off," "my job When asked about their perceptions of the prospects for further promotion, a little more than 70 percent of respondents gave optimistic responses in 1996. This percentage declined over the next decade, significantly so for women but not for men. Surprisingly, the percentage for women increased over the next 4 years (i.e., the interval encompassing the Great Recession), but the shift was statistically insignificant. This shift might reflect a greater displacement of women and their relocation to jobs for which they were overqualified; overqualification, in turn, presents greater prospects for promotion.
Against this interpretation is the fact that the recession was marked by higher unemployment for men than for women, at least initially.
Finally, individuals who were pessimistic about their promotion prospects stated the lack of further promotion potential as the main reason for their attitudes. However, the case remains that clear majorities of each gender expressed positive feelings about the possibility of future promotions.
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The characteristics of the promoted Table 2 presents promotion rates by ethnic and racial background, calculated over 2 years for each of the 1996, 2006, and 2010 rounds of the survey. Although women, as a whole, exhibited marginally higher promotion rates than did men, each series trends downward significantly. By the end of the period, however, all female groups other than those with Hispanic background had distinctly higher promotion rates than did male groups. Among men, Hispanics had the highest promotion rates in 2010, followed by nonblack, non-Hispanic, and, finally, black workers, whose promotion rates had fallen the fastest. Among women, all racial groups had the same promotion rates in 2010, much as was the case at the start of the period; however, rates in 2010 were half those in 1996. More important, the promotion gap between men and women, as well as between male and female racial groups, was the widest after 2006. In short, the Great Recession would appear to have impacted men more severely. Table 3 shows promotion rates by demographic and human capital characteristics of the workers, as well as characteristics of the job and the workplace (such as tenure, occupation, and firm size). Two basic observations stand out. First, at any given point in time, 31-to 35-year-old male and female workers had distinctly higher promotion rates than did their 36-to 39-year-old counterparts. Second, and related, as each cohort aged, promotion probabilities declined for both men and women. Table 3 shows that gender differences by cohort were statistically significant in 2010, whereas trend differences for each gender cohort were statistically significant throughout the study period.
Further, women who were never married were more likely to be promoted than were their male counterparts, although the difference was not statistically significant. Except for 1996, female promotion rates among divorced, widowed, or separated women were higher as well, significantly so in 2010. Moreover, 2010 is the only year in which women without children and married women in families with a spouse present recorded higher promotion rates than did men with corresponding demographic characteristics. For most of the period, women with grown children and women with preschool children had higher promotion rates than did their male counterparts. Few notable occupation-specific differences can be observed outside the areas of transportation, construction, mechanics, mining, and agriculture, where male promotion rates consistently exceeded those of women over the sample period. In occupations such as machine operators, assemblers, and inspectors, in which men dominated women in promotions in 1996, male and female promotion rates had moved toward equality by 2010. However, in 2010, female promotion rates in two areas-(1) administrative support and retail sales and (2) low-skill services-clearly exceeded those of men.
With respect to educational characteristics, human capital theory predicts that more highly educated individuals will enjoy more opportunities for promotion. The data in table 3 generally confirm this prediction for men, even though the relation is not consistently monotonic. For women, the pattern is opaque. Moreover, although promotion rates for men in the upper educational echelons dominated the corresponding female rates in 1996, after that year female promotion rates were higher in most educational categories. Over the study period, but most noticeably between 1996 and 2006, there was some tendency for promotion rates to decline by educational category.
Among women, full-time workers were consistently more likely to be promoted than were part-time workers. For men, this relationship holds true only for 1996; thereafter, promotion rates for full-and part-time male workers moved toward equality or reversed positions. Again, these results are only partly consistent with human capital theory.
Finally, the analysis turns to the potential promotion roles of firm size, labor market experience, tenure with the current employer, and training. For its part, firm size is positively correlated with promotions, although female workers in 1996 and male workers in 2010 who were employed in medium-sized firms did either as well as or better than did their counterparts in large-or small-sized firms. If large firms do tend to offer better promotion prospects, there is no indication that men benefit more from the internal promotion opportunities offered by such firms. Tenure with the employer and experience in the labor market also bear interesting relationships with the likelihood of promotion. In all years other than 2010, the highest probability of promotion occurred within the 2-to 5-year tenure range, falling thereafter for both genders and also trending downward over the study period, albeit in a somewhat more differentiated pattern by gender. Since the NLSY79 follows a cohort of individuals through their careers, work experience gained before that with the current employer is expected to capture the labor market attachment of the individual. By 2006, individuals with less than 5 years of previous experience had recorded the lowest probability of promotion. In 1996, male and female promotion rates reached their highest levels among those with 5 to 10 years of experience. In 2006, peak promotion rates were recorded among workers of both genders who had 10 to 15 years of previous experience. For women, the relevance of experience continued to increase in the 2010 round of the survey, with female promotion rates peaking among workers in the highest experience categories. The picture was different for men, however, with male workers in the highest experience category recording only the second-highest promotion rates. With respect to worker tenure, in 2010, promotion rates had peaked for female workers in the 5-to 10-year tenure category and for male workers in the 2-to 5-year tenure category. Finally, training would appear to play a crucial role in promotions, given that promoted individuals were almost twice as likely to have participated in training as were the nonpromoted. Gender differences in promotion rates were muted for this characteristic.
Although promotion questions were included in some, but not all, earlier rounds of the NLSY79-specifically, rounds 1984, 1988, 1989, and 1990-these No less interesting are the green-color-coded entries relevant to the computation of the potential promotion cost of the Great Recession. The upshot is that, for women, there was no retardation in promotion caused by the recession. The expected promotion rate was 11.3 percent, while the actual promotion rate was a statistically equal 11.4 percent. For men, however, the expected promotion rate (on the basis of aging) was 11 percent, whereas the actual promotion rate was 8.4
percent. Thus, the indicative estimate of the effect of this recession was a further retardation of the male promotion rate by 2.6 percentage points.
The improvement in the promotion position of women relative to men during the Great Recession confirms the interpretation of the latter as a "mancession," even though the present promotion-based analysis provides only a partial view of that experience. Moreover, because the NLSY79 data end in 2010, the analysis is unable to trace promotion dynamics in the aftermath of the Great Recession, although it should be noted that the existing data hint at cohort and gender catchup in the wake of the economic downturn of 2001.
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Crowding and promotion
The analysis next considers the relationship between the promotion probabilities of each gender in so-called women's and men's occupations for each of the selected sample years. Table 5 shows that, although men enjoyed higher promotion rates in traditionally female jobs in 1996 and 2006, male and female promotion rates in this job category were virtually identical in 2010. In traditionally male and traditionally mixed jobs, female rates exceeded those of men throughout the study period; however, only in 2010 was the difference in rates statistically significant. Promotions in traditionally mixed jobs occurred at significantly higher rates for both genders when compared with promotions in traditionally male jobs. Promotion rates in the former category also were significantly higher than those in traditionally female jobs, but only for women.
Source: NLSY79 and authors' calculations. Table 6 presents the wage returns to promotion. In this article, wage growth is defined as the percent change in real earnings (in 2008 dollars) from full-time employment over the 2-year period since the date of last interview for employees who had not changed their employer. For this particular group of workers, the backdrop was a higher probability of promotion among women-a probability that was statistically significant in 2006 and 2010.
The consequences of promotion
Not surprisingly, promoted workers received higher wage increases than did the nonpromoted. This difference was in the order of 9.6 (6.9) percentage points for women (men) in 1996, 7.3 (13.4) percentage points in 2006, and 3.1 (5.4) percentage points in 2010. Female wage growth from promotion exceeded that of men at the start of the period; however, male and female wage growths were virtually identical at the end of the period. The wage increases resulting from a promotion also may reflect changes in the tasks and job responsibilities associated with that promotion. Table 6 indicates that increased responsibilities implied higher wage returns to promotion throughout the study period. Perhaps a more interesting result is the absence of greater rewards to promotion from taking on increased responsibilities during the Great Recession.
The wage returns to promotion also may differ by reason for promotion. Although the number of observations available for the present analysis is insufficient to construct a full picture for each of the eight promotion reasons identified earlier, some interesting patterns are present in the data. Consider promotions attributed to reorganization, self-request, or job performance. For women who stated reorganization as the main reason for their promotion, wage returns declined between 1996 and 2006; during the same period, men who cited the same promotion reason experienced wage increases. However, the Great Recession failed to materially reduce the returns to reorganization-generated promotions for women. A broadly 
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(1) Table 6 . Promotion and wage growth, by gender, type of promotion, and reason for promotion, 1996-similar pattern holds for promotions that were requested by the worker. The Great Recession seems to have played a more substantial role in promotions that were attributed to job performance, but the decline was only statistically significant for men. Table 5 showed that women were more likely to be promoted in traditionally male jobs, whereas men were more likely to be promoted in traditionally female jobs, at least early in the study period. Table 7 explores the implications of crowding for wages in general, while table 8 focuses on the wage returns to promotion by gender composition of the occupation. The general result is that any claim of lower wage growth among women in traditionally female jobs did not hold beyond 1996.
That said, despite the tendency toward a higher probability of promotion among women in traditionally male and traditionally mixed jobs, there is little to suggest that this tendency was reflected in higher wage growth, except for female wages in traditionally mixed jobs at the start of the period. Likewise, the higher promotion rates among men in femaledominated jobs did not translate into higher wage growth-at least in those cases where sample size allows comparisons to be made. Table 7 . Crowding and percent wage growth, 1996-2010
Notes: (1) Cells have fewer than 15 observations or insufficient data for calculation.
Source: NLSY79 and authors' calculations. It was found that promotion probabilities declined for both genders over the 1996-2006 period-an expected result, given that individuals move up the career ladder as they age. This decline was followed by a further reduction in promotions in the period leading up to the Great Recession and ending in 2010. In addition, and as expected, an increasing proportion of promotions came with increased job responsibilities. Real-wage increases accompanied promotions, albeit generally at a decreasing rate over time. In the majority of cases, promotions appear to have been awarded on the basis of job performance, although the importance of this justification declined over the sample period for both genders. While there is some indication that the percentage of workers who were optimistic about their promotion prospects declined between 1996 
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.63 --- Consistent with earlier findings of a reduction in the gender promotion gap over time, in 2010, all female racial groups enjoyed higher (or in one case equal) and more uniform promotion rates than did their male counterparts. A narrower focus on worker and job characteristics-such as demographic, human capital, and workplace attributes-revealed some generally expected, if not always consistent, relationships between those characteristics and promotion probabilities, as well as the declining promotion rates for both genders in midcareer (and recession) observed earlier. Change is, however, perhaps the more obvious regularity. Thus, for example, while more highly educated individuals were more likely to be promoted, there was a steady narrowing of the gender gap among, say, college-educated workers over the study period.
And while large firms continued to offer more opportunities for promotion, any advantage once held by men in this respect had disappeared by the end of the period. Similarly, while training apparently played an important role in the promotion process, gender differences in this regard were muted.
Because worker aging and recession processes occurred simultaneously, it is difficult to attribute changes in promotion rates to macroeconomic conditions. To gain greater insight into the effects of the business cycle, the analysis divided respondents into two age cohorts and compared their respective experiences at different points in time in order to isolate the promotion effects of adverse economic conditions. The results of this exercise suggest that, although both genders were affected by the economic downturn of 2001 (albeit men more severely than women), in the case of the Great Recession women suffered no decline in (expected) promotion rates while men experienced an additional retardation in promotion rates on top of aging effects.
In historical perspective, some of the biggest promotion differences between the genders have been occupation specific.
This phenomenon was explored by examining occupational crowding. Overall, the results were statistically insignificant. In particular, although men in traditionally female jobs enjoyed higher promotion rates than did women in traditionally female jobs, gender promotion rates in this category were virtually identical in 2010. Further, while women enjoyed higher promotion rates in male-dominated and traditionally mixed jobs, this advantage was only significant in 2010.
Among those full-time employees who had not changed their employer since the date of last interview, promoted workers earned considerably more than did the nonpromoted. On this measure, women enjoyed higher promotion rates than did men, but much the same wage growth from promotion by the end of the period. Increased job responsibilities were associated with higher returns to promotion throughout the sample period.
Finally, how have female earnings been influenced by occupational crowding? Abstracting from promotions, occupational crowding has not been associated with lower wage growth among women, except at the beginning of the sample period.
And as far as the promotion-earnings nexus is concerned, neither has crowding brought about any change in that relationship.
Appendix: a note on the promotion rate
The promotion rate variable used in this study is based on promotions received in the current job since the date of last interview. The raw data are given in codes to code all occupations in the sample on a consistent occ1990dd basis. The crosswalk between the 1990 census occupation codes and occ1990dd codes also was used to integrate feminization measures from the Integrated Public Use Microdata Series (IPUMS) into the study's dataset (see below). Further, Autor and Dorn's aggregation was used to group all occupations to the onedigit level. These occupation codes were downloaded from Dorn's website at http://www.cemfi.es/~dorn/data.htm. In the mapping of the 1970 census codes to occ1990dd codes, there were 66 occupations not observed in NLSY79 and 13 occupations that could not be directly mapped. For one of these occupations, namely occ1990dd occupation "274," the code 280 from the 1970 census codes was assigned with the use of occupational definitions contained in Peter B. Meyer and Anastasia Osborne, "Proposed category system for 1960-1970 census occupations," working paper 238 (U.S. Bureau of Labor Statistics, September 2005) and the appendix in Dorn, "Essays on inequality." Altogether, the analysis lost only 10 observations from unsuccessful mapping. Similar problems were encountered in mapping the 2000 census codes to occ1990dd codes. Specifically, 20 occupations were not observed in the NLSY79, while 18 occupations could not be mapped. To minimize observation loss after mapping (to 10 or fewer observations), the sources cited above were used to assign the approximate occ1990dd codes for 16 occupations in the 2000 census.
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